Introduction
Ruminant animals play a major role in the livelihood of farmers in the developing countries like India. They have a unique ability to utilize roughages. Roughages are bulky feeds that are characterized by being high in fiber and low in energy. A cost effective feeding program can be designed around rations utilizing straw as much or most of the roughage source. Good quality straw can make up 75% or more of a ruminant diet if supplemented with grain, while a low quality straw might make up only 50% of diet. Poor quality feed will be consumed at the rate of around 1.25% of the body weight by the ruminants [1] . Different cereal straws such as wheat straw, paddy straw, barley straw as well as some legume straws like black gram straw, soybean straw, red gram straw have been used in ruminant nutrition depends on their availability. Worldwide total crop residues is estimated to be 3.8 billion metric tons with cereals contributing 74%, sugar crops 10%, legumes 8%, tubers 5% and oil crops 3% [2] . Crop residues will provide more than 70% of the feed resources for Indian livestock by the year 2020 [3] .
Legume straw form major roughage source for livestock feeding in costal belt of Andhra Pradesh, in the gram crop growing areas, but due to low nitrogen and high fibre and lignin contents, it cannot meet even the maintenance requirement of ruminants on sole feeding. Feeding of complete feed ensures mixing of required proportion of roughages and concentrate into a uniform blend to supply adequate balanced nutrients, avoid refusal of unpalatable portion of crop residues and enables use of locally available ingredients [4] .
Utilization of the straws in complete feed depends on its nutritive value. [5] Stated that nutritive value of ruminant feeds is determined by the concentration of its chemical compositions, as well as rate and extent of digestion in the rumen. Three common methods includingin situ, in vivo and in vitro techniques have been used in order to evaluate the nutritive value of feedstuffs [6] . The nylon bag (in situ) technique provides a powerful tool for the initial evaluation of feedstuffs and for improving our understanding of the processes of degradation which occur within the rumen. It is the more efficient method for measuring rate and extent of digestion in the rumen [7] . Degradation characteristics of straws in the rumen will provide a useful basis for the evaluation of their nutritive value [8] . However, the available information on the nutritive value and rumen degradation kinetics of legume straws based complete ration is scanty. Therefore, a study was undertaken to measure chemical composition and ruminal degradation characteristics of two legume straw based complete rations using in sacco nylon bag technique.
II. Materials And Methods

Collection, preparation and analysis of samples
Two locally available legume straws such as red gram straw and black gram straw were procured from fields of farmers and pulverized in hammer mill to have 1 to 2 cm particle size and used as roughage source. Two iso-nitrogenous complete rations were prepared by using red gram straw (T 1 ) and black gram straw (T 2 ) as a roughage source and concentrate mixture in 60:40 ratio. The ingredient composition of complete rations was presented in Table 1 . Crop residues and complete rations were analyzed for proximate constituents [9] and fibre fractions [10] .
2.2In sacco degradation procedures
Two rumen fistulated adult buffalo bulls (Avg. b.wt. 353 ± 8.26 kg) were used for determining in sacco degradation. The animals were fed on standard diet comprising of 4 kg paddy straw, 5 kg para grass and 1.5 kg concentrate mixture to meet the nutrient requirements for maintenance [11] .
Approximately 5 g of ground samples were taken into nylon bags (30 µm in pore size; 13.5 x 7.5 cm) in duplicate and bags were manually pushed deep in to the liquid phase of ventral sac of rumen and incubated for 3, 6, 12, 24, 36, 48 and 72 h [12] . After the stipulated incubation period, the bags were removed from rumen and washed under slow running cold tap water until the rinse water remained clear. Bags were opened and dried at 60-65°C for 48 hrs in hot air oven and DM loss during incubation was calculated. To determine the content of water soluble material bags, representing 0 h degradation also underwent the same washing procedure as the incubated bags. The residue was analyzed for CP, NDF and ADF and disappearance values were calculated for the difference between the nutrient weight before and after incubation of each sample. From the degradability data obtained at different intervals, the constant a, b and c from the expression P=a+b (a-e -ct ) were obtained. Where, "P" is the degradability at time t, the constant "a" is the instantly degradable fraction, "b" is the slowly degradable fraction, "a+b" is the potential degradability and "c" is the degradation rate or rate constant. The effective degradability was calculated from the expression [12] , P= a+bc/c+k, where "k" is the fractional outflow rate from the rumen, assumed to be 0.05 h -1 in this experiment. Results of in sacco procedure were statistically analyzed using univariate analysis in SPSS base 17.0 [13] package. Group differences were compared using Duncan"s multiple range test [14] 
III. Results And Discussion
Chemical composition of crop residues and crop residue based complete ratios were presented in Table  2 . Two complete rations prepared were iso-nitrogenous with CP range of 13.13-13.73%. Among the both complete rations black gram straw (T 2 ) based complete ration contained less crude fibre, NDF, ADF and lignin and high NFE than red gram straw (T 1 ) based complete ration.
Degradation percentages of DM, CP, NDF and ADF at initial incubation times (0-24h) were increased considerably, but increments after 24 h incubation were slow. Final (72 h incubation) degradation percentage for DM, CP, NDF and ADF for T 1 Table 3 .
Degradation characteristics rapidly soluble fraction (a fraction) of DM and NDF were significantly higher (P<0.01) in T 2 compared to T 1 . But no significant difference observed for CP and ADF. Similar findings were reported in red gram and black gram straw based complete rations [15] . Higher "a" fraction in T 2 might be due to fine dusty particles. Present study black gram straw based complete ration has fine particles than red gram straw based ration. Very fine particles would be rapidly fermented or else washed out of the nylon bag unfermented [16] . Even if the samples were milled in the same mill the difference in small particle proportion depend on the vegetable structure of by products, i.e degree of lignifications and fragility. It is well known that difference between forages in small particles occur during the milling process, even in the same equipment and screen size [17] .
The dry matter b fraction of rations ranged from 26.77 -33.05% which was significantly higher in T 2 than T 1 . "b" fraction values reported in the present study were lower than that reported [15 &18 ]in total mixed rations. The crude protein b fraction ranged from 53.87 -56.09% no significant difference was observed among the both rations. Crude protein b fraction of complete rations were similar to that reported by [18] but higher than that reported by [15] in red gram straw and black gram straw based complete rations. The NDF and ADF "b" fractions were ranged from 32.5 to 35.70% and 31.71 to 37.60% respectively. Which were significantly higher in T 2 than T 1 .
Degradation rate (c) of dry matter was not significantly differ between treatments. While NDF (P<0.05) and ADF (P<0.01) degradation rates were significantly higher in T 2 than T 1 . This might be due to lower amount of NDF, ADF and lignin content T 2 [19] . Degradation rate of dry matter of complete rations in the present study was faster than crop residues [20] and slower than concentrate feed stuffs [21] . This is possibly due to the fact that fibrous content and degree of lignifications in crop residues were higher than concentrate feedstuffs. This structure is difficult for attachment by microorganisms leading to slow rate of degradation. Degradation rate of crude protein was higher (P<0.05) in T 1 (0.08) compared to T 2 (0.06). This might be due to lower amount of maize grain in T 1 than T 2 . Zein protein present in the maize is highly insoluble in naturally occurring rumen environment resulting in lower degradation [22] . Degradation rates of DM and CP reported in the present study were corroborated with the findings of [18] for various complete rations.
The Potential degradation (a+b) of dry matter (P<0.01) crude protein (P<0.05), Neutral detergent fibre (P<0.01) and Acid detergent fibre (P<0.01) were significantly higher in T 2 than T 1 . Potential degradation of DM, CP for red gram straw and black gram straw based rations were higher than that reported by [15] and lower than that reported by [18] for various total mixed rations.
Effective degradability (ED) was calculated at 0.05 outflow rate per hour. Effective degradability of DM, NDF and ADF was significantly (P<0.01) higher in T 2 than T 1 . Higher degradability of DM in T 2 might be attributed to presence of low NDF and ADF content of diet. Because they are negatively correlated with DM degradability [23, 24] .No significant difference was observed in CP digestibility. However higher (P>0.05) effective degradability of CP was observed in T 1 (46.3) than T 2 (44.9) it might be due to higher proportion of deoiled rice bran in the ration [18] or more maize grain. Zein protein in the maize is highly insoluble in naturally occurring rumen environment [22] . Numerous factors had effect on in sacco degradability, such as bag pore size [25] , sample size [26] , washing procedures [27] , grinding, diet of host animal, species of animal, sample preparation and incubation time [17] .
IV. Conclusion
Based on chemical composition in sacco degradation kinetics it can be concluded that both red gram straw and black gram straw have relatively good nutritive value for ruminants. However, black gram straw based complete ration is better utilized compared to red gram straw based complete rations as evidenced by its higher DM, NDF and ADF degradability and degradation rate in the rumen. 
